A new lattice model is presented for correlated electrons oii the unrestricted 4 L -dimensional electronic Hilbert space ®Ln=1C4 (where L is the lattice length). It is an extension of the supersymmetric t-J model. The new model has gl(2|1) supersymmetry and contains one symmetry-preserving free real parameter α which has its origin in the one-parameter family of inequivalent typical 4-dimensionał irreps of gl(21). When α = 0, the model reduces to the supersymmetric t-J model.
In Ref. [1] , we presented a gl(2|1)-supersymmetric generalization of the Hubbard model of correlated electrons on the unrestricted 4L-dimensional electronic Hilbert space ®C 4 (throughout the paper, L is the lattice length). This model allows doubly occupied sites and contains one symmetry-preserving free real parameter α which has its origin in the one-parameter family of inequivalent typical 4-dimensional irreps of pl(2|1). It contains, in addition to the Hubbard on-site interaction term, other nearest-neighbor interactions. These interactions appear in a different fashion from the ones in the socalled extended Hubbard model proposed by Essler, Korepin and Schoutens (EKS) [2] .
In this paper we propose an extension of the supersymmetric t-J model. The t-J model is a lattice model on the restricted 3L-dimensional electronic Hilbert space ®-1 C3 , where the occurrence of two electrons on the same lattice site is forbidden. With the special choice of parameters: t = 1 and J = 2, the t-J model becomes supersymmetric with the symmetry algebra being the superalgebra gl(21) [3, 4] . Here by relaxing this non-double-occupancy restriction, we present yet another new model. Like the model in Ref. [1] and in Ref. [2] , this model allows doubly occupied sites but interaction terms are different. This model still has gl(2 1) supersymmetry and contains one symmetry-preserving free real parameter α. When α = 0, this model reduces to the supersymmetric t-J model, where the double occupancy of the sites is implicitly projected out. Thus the model can naturally be regarded as a modified supersymmetric t-J model.
Let us begin by introducing some notation. Electrons on a lattice are described by canonical Fermi operation cite and c; σ satisfying tle anti-commutation relations given by {cy σ , cj r} = δij δ στ , where i, j = 1, 2, ... , L and σ, τ =T,1.
The operator ci,σ annihilates an electron of spin σ at site i, which implies that the Fock vacuum |0) satisfies ci , σ |0) = 0. At a given lattice site i there are four possible electronic states By ni,σ = cci, we denote the number operator for electrons with spin σ on site i, and we write ni = ni,ΐ +ni,1. The spin operators S, S †, Sz (in the following, the global operator L'7 will be always expressed in terms of the local one (9i as 0 = ΣL 1 0i in one dimension) form an sl(2) algebra and they commute with the Hamiltonians that we consider below.
The Hamiltonian for our new model on a general d-dimensional lattice reads where (i, j) denote nearest-neighbor links on the lattice. The local Hamiltonian H, (α) does not act as graded permutation of the electron states (1) at sites i and j, in contrast to the Hamiltonian in Ref. [2] . Nevertheless, the global number operation of spin up and down are conservative quantities, as will be seen below. which implies that our model can be viewed as an extended supersymmetric t-J model. It is worth mentioning that the supersymmetric t-J Hamiltonian is a graded permutation operator acting on sites i and j but only on the first three electron states in (1) In summary, we have proposed an extension of the supersymmetric t-J model, by allowing double occupancy on one site. It has g1(2|1) supersymmetry and still contains a symmetry-preserving parameter α. It is not clear however that our model is exactly solved in one dimension. I would like to thank Mark D. Gould and Jon R. Links for sharing with me the idea, and the Kyoto University Foundation for fmancial support.
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